Precocial diving and patent foramen ovale in bearded seal (Erignathus barbatus) pups.
In this study we used a Doppler ultrasonic device, in combination with a sonographic contrast medium, to test whether free-living bearded seal (Erignathus barbatus) pups have a closed (anatomically or functionally) foramen ovale. A total of 17 examinations were performed on 12 individual pups with a body mass range of 29-103 kg (0-21 days old). These examinations showed that young bearded seal pups dive with a patent foramen ovale (PFO), and that this structure starts to close, at least functionally, during the 2nd week of life. The wide range in the timing of closure (one animal 21 days old still had a PFO) indicates that a closed foramen ovale is not crucial for the diving that these seals perform at this age. The primary function of diving during the 1st week of life is to avoid surface predation and only moderate diving ability is sufficient to achieve this goal. However, some of the diving performed by bearded seal pups with a PFO would likely be sufficient to create intravenous bubble formation during breath-hold diving in humans. Special adaptations in the seals, such as collapsible lungs and diving with minimal lung air volume, probably prevent this from happening.